Antigen-induced alveolitis: cytokine production in a mouse model.
Mice of the C57BL/6 strain were injected intraperitoneally with 10(8) sheep red blood cells (SRBC), then instilled intratracheally with 10(8) SRBC two to three weeks later. After a single intratracheal exposure, a significant cellular infiltrate occurred, composed mostly of macrophages and lymphocytes. Lymphocytes proliferated significantly in response to SRBC antigen in vitro and released interleukin-2 (IL-2). Alveolar macrophages isolated from mice challenged with SRBC released higher levels of IL-1, IL-6, and tumor necrosis factor-alpha (TNF-alpha) upon in vitro lipopolysaccharide (LPS) stimulation compared to unprimed, challenged mice or mice receiving intraperitoneal SRBC alone. Lymphocytes from primed mice challenged three times with SRBC proliferated significantly less in response to the antigen than mice receiving one SRBC challenge and released significant levels of interferon gamma (IFN-gamma). Bronchoalveolar macrophages isolated from primed mice given three SRBC challenges released slightly higher levels of TNF-alpha and IL-6 in response to LPS than those from unprimed mice. After the third instillation, levels of hydroxyproline in the lungs increased significantly, indicative of a fibrotic reaction. Neutralization of IL-1 (by anti-mouse type 1 IL-1 receptor) or TNF-alpha resulted in the partial abrogation of the initial neutrophil influx, with some effect on the subsequent lymphocyte and macrophage influx. Blocking IL-1 or IL-2 but not TNF-alpha also resulted in a significant decrease in lung hydroxyproline increase, as well as lung granulomatous response and fibrosis. Overall, these results suggest that lymphoproliferation in the lungs in response to an antigen can result in fibrosis, mediated in part by IL-2 and IL-1.